The effect of diet composition on weight gain and pyruvate dehydrogenase activity in heart muscle in the gold thioglucose obese mouse.
Pyruvate dehydrogenase complex activity is the major determinant of glucose oxidation in animal cells. Tissue glucose oxidation is reduced in obesity and states of insulin resistance and alternate fuels are utilized for energy and pyruvate dehydrogenase activity is reduced in cardiac muscle in obesity. The effect of four different diets (standard laboratory chow, high-carbohydrate, high-protein and high-fat) on weight gain, cardiac pyruvate dehydrogenase activity (PDHa) and serum insulin, glucose and free fatty acids was studied in the gold thioglucose obese mouse. All four diets produced significant weight gain in the gold thioglucose injected animal. Cardiac PDHa was influenced by both obesity and diet composition. The obese chow-fed animals had significantly reduced PDHa. On high-carbohydrate and high-protein feeding lean controls had a significant decrease in cardiac PDHa compared to chow-fed controls, but only in high-carbohydrate-fed animals was this further reduced by obesity. High-fat feeding produced a rapid and almost complete suppression of PDHa in both lean and obese animals. Serum insulin, glucose and free fatty acids were also affected by diet as well as obesity. The highest serum insulins were found in chow-fed obese animals whereas the highest serum glucoses were in high-carbohydrate-fed obese animals. Hyperinsulinaemia did not develop in the high-fat-fed obese animal, but the highest serum free fatty acids were found in high-fat feeding. It is concluded that both diet composition and obesity affect cardiac PDHa and therefore glucose utilization in this tissue. Insulin resistance in the acute stages of obesity development is also affected by diet composition.